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$inf\emptyset=\infty$ $\theta$ $[0, \infty]$ $F$-
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1736 2011 18-26 18
$p$ $\alpha$ $\gamma$
$q>0$ $S$ $\theta$ $F$
$S:=\{\nu\in F:\nu\leq\theta a.s.\}$
CDS
$V(x)$ $:= \sup_{\nu\in S}E^{x}[-\int_{0}^{\nu}e^{-qt}pdt+e^{-q\nu}(\alpha 1_{\{\nu=\theta,\nu<\infty\}}-\gamma 1_{\{\nu<\theta,\nu<\infty\}})]$ (2.1)
$\nu^{*}$
(2.1)
$\zeta(x)$ $:=E^{x}[e^{-q\theta}]$ , (2.2)









$\psi(s):=\log E^{0}e^{sX_{1}}=cs+\frac{1}{2}\sigma^{2}s^{2}+\int_{(0,\infty)}(e^{-sx}-1+sx1_{\{0<x<1\}})\Pi(dx)$, $s\in \mathbb{R}$ (3.1)
$c\in \mathbb{R},$ $\sigma\geq 0$ $\Pi$ ( $0$ , oo) $\int$(0, $\infty$ ) $(1\wedge x^{2})\Pi(dx)<\infty$
(Kyprianou [10], $p.212$ )
$\int_{(0,\infty)}(1\wedge x)\Pi(dx)<\infty$ (3.2)





$X$ (negative subordinator} $\sigma=0$
$\mu>0$
$\psi(1)=q$
$q\geq 0$ spectrally negative $X$ $W^{(q)}$ : $\mathbb{R}\mapsto \mathbb{R}$
$\int_{0}^{\infty}e^{-\beta x}W^{(q)}(x)dx=\frac{1}{\psi(\beta)-q}$ , $\beta>\zeta_{q}$
$\zeta_{q}:=\sup\{\lambda\geq 0 :\psi(\lambda)=q\}$ $(-\infty, 0)$
$W^{(q)}(x)=0$ Surya [14] Proposition 1 $W^{(q)}$ $\mathbb{R}+$
$W^{(q)}(x) \sim\frac{e^{\zeta_{q}x}}{\psi(\zeta_{q})}$ a$s$ $xarrow\infty$ (3.3)
$\nu_{B}$
$\nu_{B}:=\inf\{t\geq 0:X_{t}\geq B or X_{t}\leq 0\}$ , $B\geq 0$ , (3.4)
$E^{x}[e^{-q\nu_{B}}1_{\{\nu_{B}<\theta\}}]=\frac{W^{(q)}(x)}{W^{(q)}(B)}$ and $E^{x}[e^{-q\nu_{B}}1_{\{\nu_{B}=\theta\}}]=Z^{(q)}(x)-Z^{(q)}(B)\frac{W^{(q)}(x)}{W^{(q)}(B)}$
$Z^{(q)}(x):=1+q \int_{0}^{x}W^{(q)}(y)dy,$ $x\in \mathbb{R}$
$W_{\zeta_{q}}=\{W_{\zeta_{q}}(x):=e^{-\zeta_{q}x}W^{(q)}(x);x\in \mathbb{R}\}$
$\int_{0}^{\infty}e^{-\beta x}W_{\zeta_{q}}(x)dx=\frac{1}{\psi(\beta+\zeta_{q})-q}$ , $\beta>0$
$W_{\zeta_{q}}$
$W_{\zeta_{q}}(x) \sim\frac{1}{\psi’(\zeta_{q})}$ a$s$ $xarrow\infty$ . (3.5)
$W_{\zeta_{q}}’’(x)<0$ , $x\geq 0$ (3.6)
(completely monotone)
([13] ) $\circ$ $W_{\zeta_{q}}$ Surya [14]
Kyprianou and Surya [11] Lemma 43 4.4


















$\rho(B)>0\forall B>0$ $B^{*}=0$ $\rho(B)<0\forall B>0$ $B^{*}=\infty$
$\nu_{B^{*}}$ $:= \inf\{t\geq 0:X_{t}\geq B^{*} or X_{t}\leq 0\}$ (3.10)
$0<B^{*}<\infty$




2. $\Pi(0, \infty)<\infty$ ,
3. $p-q\gamma-(\alpha+\gamma)\Pi(0,\infty)\geq 0$ ,
$\nu_{B^{*}}$ $v_{B^{*}}(x)$
$v_{B^{*}}(x)= \sup_{\nu\in S}E^{x}[e^{-r\nu}h(X_{\nu})1_{\{\nu<\infty\}}]$






et al. [1] CGMY
4. 1 spectrally negative
spectrally negative
$X_{t}=x+ \mu t+\sigma B_{t}-\sum_{n=1}^{N_{t}}Z_{n}$ , $0\leq t<\infty$ (4.1)
$B=\{B_{t};t\geq 0\}$ $N=\{N_{t};t\geq 0\}$ $\lambda$
$Z=\{Z_{n};n=1,2, \ldots\}$ $0<\eta_{1}<\cdots<\eta_{m}<\infty$
$f(z)= \sum_{i=1}^{m}\alpha_{i}\eta_{i}e^{-\eta_{i}z}$ , $z>0$ ,
(3.1)
$\psi(s)=\mu s+\frac{1}{2}\sigma^{2}s^{2}-\lambda\sum_{i=1}^{m}\alpha_{i}\frac{s}{\eta_{i}+s}$ (4.2)
$\sigma>0$ Egami and Yamazaki [5]
$\sigma=0$ [5] $\psi(s)=q$
$m+1$ $\{\xi_{i,q};i=1, \ldots, m+1\}$
$0<\xi_{1,q}<\eta_{1}<\xi_{2,q}<\cdots<\eta_{m}<\xi_{m+1,q}<\infty$










Egami and Yamazaki [5] spectrally
negative (4.3)
Feldmann and Whitt [6] (4.1) $Z$
$a$ $b$
$F(t)=1-(1+bt)^{-a}$ , $t\geq 0$
Feldmann and Whitt [6]
(4.1) $Z$ $a=1.2$ $b=5$
Table 1
(43) [5]
Table 1: $a=1.2$ $b=5$ (Feldmann and Whitt
[6], Table $9)_{0}$
43
$q=0.03$ $\sigma=0.2$ $\alpha=1$ $x=1.5$ $\gamma=50bps$
$\lambda$
$\mu$ $\psi(1)=q$









Figure 3 $V=0$ CDS $p^{*}$ $X_{0}=x$
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Figure 3: CDS CDS CDS $p^{*}$
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